Mucinous carcinoma is a variant of invasive breast carcinomas that accounts for 2% of them and has a better prognosis in contrast to the non-specific invasive carcinoma. They regularly are positive for estrogen and progesterone receptors and, generally, they do not overexpress HER2. When HER2 is positive, the first line treatment is trastuzumab; although the resistance is 52-89% for the nonspecific carcinoma, it has been described just once in mucinous carcinoma. CASE SUMMARY: A 48-year-old female presented with a lump in her right breast and after a biopsy, it was diagnosed as mucinous carcinoma in the core biopsy and surgical resection, with positive hormone receptors and HER2 positive (3+) in 100% of the tumor cells. She was treated with neoadjuvant chemotherapy based on trastuzumab and pertuzumab with no pathological response. DISCUSSION: There are few pure mucinous carcinomas positive for HER2. Mucinous carcinomas are positive for HER2 account for less than 5% of invasive ductal carcinoma. Furthermore, our case was resistance to chemotherapy. Most mucinous carcinomas test negative for HER2, so they usually would not be treated with trastuzumab, in this case because the expression of HER2 in the biopsies we initiated it. CONCLUSION: It's important to know that cases of mucinous carcinoma positive for HER2 exist and to be aware of the clinical problems that they may present: resistance to trastuzumab. Also, we need to understand the responsible mechanisms of this resistance and use immunohistochemistry for MUC which may predict it.
Introduction
Mucinous breast carcinoma is a special variant of invasive breast carcinomas that accounts 2% of them. This variant has a better prognosis in contrast to the non-specific invasive ductal carcinoma. They regularly are positive for estrogen receptors, progesterone receptors [1] and they generally do not overexpress the HER2 (93%). It is important for physicians to know about this entity because there are no existence of protocols of treatment in Her2 mucinous carcinoma, and there is only one article using trastuzomab being resistance in mucinous carcinoma HER2 positive. This case report has been described under the SCARE criteria [18] .
Case report
A 48-year-old Mexican female with family history of cancer (uncle with prostatic cancer), presented with a lump in her right breast. A core biopsy was taken and was diagnosed as a low grade infiltrating ductal carcinoma with positive estrogen and progesterone receptors and positive HER 2 (3 + ). She took 10 chemotherapy cycles (pertuzumab and trastuzumab) and, after this, she was referred to our institution for surgical management.
In our institution, an MRI showed a homogenous hyper-intense irregular mass with indistinct margins; on early phase image of dynamic enhancement the tumor showed an irregular shape, irregular margins and heterogeneous enhancement (Fig. 1) . Revision of core biopsy's slides was reported as a grade 1 carcinoma with mucinous features, 100% positivity for estrogen receptors with high intensity, 90% for progesterone receptors with high intensity and 100% positivity for HER 2 (3+) (Fig. 2) .
This case was revised in the Tumor Board of our institution. Because of the history of the patient and in the presence of a resectable mass, a simple mastectomy and sentinel lymph node biopsy was scheduled.
The surgical specimen showed a tumor of 2.2 × 1.9 cm which was 0.4 cm from the nearest surgical margin. It was heterogeneous, gelatinous, white-grayish, with lobulated margins and firm. Microscopically, the tumor showed multiple large lakes of extracellular mucin; inside them numerous tumor cells of medium to large size, with scant moderate amount of eosinophilic cytoplasm were found. Some presented in groups forming nests or tubes. These features were found in 100% of the lesion. It was diagnosed as a mucinous pure carcinoma which, with the Scarff Bloom Richardson Scale, was low grade (score 5). Also, we did not observe perineural or vascular invasion and the sentinel lymph node was negative for metastases. Immunohistochemistry was performed and the results were: 100% positivity for estrogen receptors with high intensity, 90% for progesterone receptors with high intensity and 100% positivity for HER2 (3 + ) (Fig. 3) . Because of her previous medical treatment and according to the Miller and Payne system, the tumor was grade 1 (absence of pathological response). With all of this, it was classified as ypT2N0Mx (Fig. 3 ).
After this, we decided to continue adjuvant hormonal therapy and trastuzumab because of positivity for estrogen and progesterone receptors, and the expression of HER2.
Discussion
Carcinomas with mucin can be pure, mixed or can have only a mucinous component. A mucinous carcinoma is pure when the colloid component is present in at least 90% of the tumor and mixed if it's found in 75-90%. It is a slow-growing neoplasm; with an estimated growth rate of one third the one of the non-specific invasive ductal carcinoma of no special type (IDC) of the breast. [1] Mucinous carcinoma is a variant of invasive breast carcinomas that represents only 2% of them [2] [3] [4] . Axillary lymph node metastases are rare (12-14%). They are usually low grade, positive for the estrogen and/or progesterone receptors and negative for HER2 receptor. Mucinous tumor cells are more responsive to hormonal treatment, and have a better prognosis than common types of invasive cancer.
Differentiation between pure mucinous carcinomas and mixed types by their mammographic features has been described in the literature [5] . However, the correlation between mammographic or sonographic findings and nuclear grade is scarce. Lam et al. [5] analyzed the mammographic and sonographic features of 33 mucinous carcinomas; when the lesion was mammographically detectable, mucinous carcinomas commonly presented as a mass, either oval or lobular (24/26, 92.3%), with a circumscribed or a micro-lobulated margin (18/26, 69.2%). Circumscribed margins were found only in pure mucinous carcinoma (8/16, 50%), whereas indistinct margins were more commonly found in the mixed type. Few data are available on the sonographic appearance of mucinous carcinoma. Memis et al. [6] mentioned that echogenicity might be used to predict the histologic subtype because isoechoic masses were found in pure mucinous carcinoma, whereas hypoechoic masses were found in mixed mucinous carcinoma
The immunohistochemistry profile that they express, justifies their good behavior and prognosis. Ninety-four percent of them are positive for estrogen receptors, 81% for progesterone receptors [7, 8, 9] and 93% don't overexpress HER2.
Pure mucinous carcinoma is less likely to spread to the axillary lymph nodes than other types of IDC. Estimates on how often this happens vary, but on average it's thought to occur in 15%.
Twenty to 30% of IDC present positivity for HER2 but 52-89% [10] of them are resistant primary or secondarily to trastuzumab [11, 12] . For carcinomas with mucin, this resistance has only been described once (Table 1) . Baretta et al. [14] , described two patients with HER2-positive mucinous component breast carcinoma which were treated with trastuzumab without response. In comparison to the present case, these had only a colloid component and were grade 3. Furthermore, in those cases the patients had positive lymph nodes and metastasis.
Diverse mechanisms of trastuzumab resistance have been described, but only two are related to the mucin production, specifically MUC4. These mechanisms are: 1) MUC4 acts as an antiadhesion barrier or anti-recognition on the epithelial surface or tumor cells, 2) MUC4 binds to the tyrosine-kinase receptor ErbB2 and alters cellular signaling [15] .
Rakha et al. found expression of MUC4, MUC5AC and MUC6 in 95, 37 and 20%, respectively, in 1447 breast carcinoma cases that were analyzed [13] and Carraway et al. described that 30% of breast carcinomas were positive to MUC [16] . Mucinous breast carcinoma expresses MUC 2 and MUC 6 but the frequency of MUC 4 expression is unknown.
The case presented, showed an immunohistochemistry profile positive for estrogen and progesterone receptors and HER2 overexpression. She was treated with surgical treatment after hormone therapy and we discussed the trastuzumab use because of the expression for HER2. The primary protocol of treatment of mucinous breast carcinoma is surgery with post-operative endocrine therapy, whch is indicated in hormone responsive tumors [17] . Most mucinous carcinomas test negative for receptors for the protein HER2/neu, so they usually would not be treated with trastuzumab.
Trastuzumab is approved for both the treatment of advanced breast cancer and as an adjuvant therapy for early-stage HER2-positive tumors. In this case, we decided to initiate traztuzumab treatment, so the importance of this article is because there's only one article using trastuzumab being resistant in mucinous carcinoma positive for HER2 [14] and this is the first one showing resistance in a pure one.
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